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Bioenergy  is  today  considered  to  be  a  renewable  energy  source  that  can  be  used,  on  a  short  and  long¬ 
term  basis,  to  replace  fossil  fuel  and  reduce  the  emission  of  greenhouse  gases.  Fuelwood  is  an  important 
source  of  biomass  and  plays  a  significant  role  in  addressing  the  energy  requirements,  particularly  of  the 
third  world. 

Concern  for  the  environment  has  been  a  dominant  social  theme  over  the  last  decades,  and  public 
awareness  regarding  environmental  risks  is  today  greater  than  ever  before.  The  present  study  aims  to 
investigate  the  association  between  environmental  attitudes  and  the  use  of  biomass  energy  (bioe¬ 
nergy),  especially  fuelwood.  To  achieve  this  objective,  firstly,  a  measure  derived  from  the  survey 
responses  is  used  to  classify  individuals  according  to  their  evaluation  of  a  number  of  selected  items  and 
secondly,  the  relation  between  individual  pro-environmental  measurements  and  the  use  of  fuelwood  is 
examined.  Thirdly,  the  introduction  of  other  factors  into  the  analysis,  such  as  income,  age,  gender  and 
educational  level  serves  to  provide  further  evidence. 

©  2013  Elsevier  Ltd.  All  rights  reserved. 
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1.  Introduction 

In  the  past,  fossil  fuels  in  various  forms  have  constituted  the  main 
source  of  energy  and  have  catered  for  the  energy  requirements  of 
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humans  for  thousands  of  years.  Around  80%  of  global  energy 
requirements  are  covered  by  fossil  fuel  [1].  However,  successive 
energy  crises  from  the  early  1970s  onwards  have  gradually  under¬ 
lined  the  importance  of  using  renewable  energy  sources  (wind, 
hydropower,  solar,  biomass). 

Biomass  is  one  of  the  most  important  renewable  energy 
sources  that  can  effectively  cater  for  the  energy  needs  of  modern 
society  in  both  developed  and  developing  countries  [2-4, 1,5]. 
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A  very  important  source  of  biomass  is  wood  and  especially 
fuelwood  [3], 

Biomass  can  play  an  important  role  in  increasing  the  partici¬ 
pation  of  RES  in  electricity  production,  according  to  the  EU  RES 
Directive  2001/77  [6].  The  applications  of  biomass-produced 
energy  are  constantly  improving  and  can  be  better  understood 
through  various  research  and  development  programs,  as  well  as  a 
growing  number  of  practical  uses  [7], 

In  2005,  bioenergy  accounted  for  10%  of  the  total  primary 
energy  production  worldwide  and  78%  of  the  energy  globally 
produced  from  renewable  energy  sources  [8], 

In  many  developing  countries,  the  proportion  of  total  primary 
energy  production  is  80%;  however,  in  many  industrialized 
countries,  this  figure  is  less  than  5%  [9], 

Developing  countries  present  a  very  high  dependency  on 
traditional  biomass  for  energy  production  [10-12],  About  40%  of 
the  world's  population  continues  to  traditionally  use  biomass 
(mainly  fuelwood  and  coal)  for  cooking  [10],  The  number  of 
people  who  depend  on  the  traditional  use  of  biomass  is  expected 
to  increase  from  2.7  billion  at  present,  to  2.8  billion  in  2030  [13]. 

In  China,  fuelwood  plays  a  significant  role  in  covering  the 
energy  requirements  of  rural  households  [14,15],  Nevertheless, 
despite  having  abundant  biomass  resources,  China  has  not  yet 
utilised  them  on  a  broad  basis  [16].  In  India  also,  which  is  a  rapidly 
expanding  economy,  fuelwod  continues  to  be  the  main  resource 
used  to  cover  the  energy  demands  of  rural  households  [17]. 

During  the  last  few  years  however,  fuelwood  is  also  being 
widely  used  in  countries  which  are  suffering  from  the  economic 
crisis,  such  as  Greece  [18,19].  On  the  other  hand,  this  great 
dependency  of  people  worldwide  on  biomass  fuels  is  one  of  the 
main  causes  of  deforestation.  Furthermore,  there  is  an  increase  in 
the  household  demand  for  fuelwood,  due  to  the  inefficient  way  in 
which  it  is  being  used  [20], 

Bioenergy  is  considered  to  be  a  crucial  factor  in  enhancing  the 
sustainable  development  of  rural  areas,  through  the  promotion  of 
crops  that  are  not  food-related;  at  the  same  time,  priority  is  given 
to  the  development  of  energy  crops  and  to  the  afforestation  of 
agricultural  land  [1[.  The  successive  reforms  of  the  CAP  since  the 
early  1990s  have  significantly  contributed  to  the  afforestation  of 
agricultural  land  and,  consequently,  to  an  increase  in  wood 
production  [4[. 

In  this  study,  we  have  carried  out  an  empirical  analysis  in  the 
prefecture  of  Larissa,  to  investigate  the  association  of  environmental 
attitudes  and  the  use  of  biomass  energy  (bioenergy),  especially 
fuelwood,  according  to  data  obtained  from  385  households  (respon¬ 
dents).  The  data  were  gathered  using  a  questionnaire  and  descrip¬ 
tive  statistical  analysis  was  utilized.  Furthermore,  the  relation 
between  pro-environmental  behavior  -  as  measured  in  the  current 
study  through  a  confirmatory  factor  analysis  (CFA)  model  -  and  the 
use  of  renewable  energy  sources,  such  as  fuelwood,  is  investigated. 


2.  Fuelwood  production  in  Greece 

Greece  is  a  mountainous  country,  since  2/3  of  the  country 
consists  of  mountainous  and  semi-mountainous  areas.  According 
to  the  census  of  1992,  forests  and  other  forested  areas  cover 
6513,068  ha,  i.e.,  49.3%  of  its  total  area  [21].  The  productivity  of 
Greek  forests  is  low,  when  compared  to  the  average  productivity 
of  forests  in  Europe  [22]. 

As  expected,  the  investments  that  are  made  in  Greek  forestry 
are  also  very  limited,  when  compared  to  the  investments  made  in 
other  productive  sectors  of  Greece.  However,  the  products  pro¬ 
duced  in  Greek  forests  and  forested  areas,  as  well  as  the  services 
they  provide,  play  a  significant  role  for  the  economy  of  the 
country  and  the  life  quality  of  its  people  [23].  More  specifically, 


the  production  of  fuelwood  in  recent  years  has  exceeded  70%  of 
the  total  wood  production  volume  [24,25], 

The  annual  average  production  of  fuelwood  in  Greece  is 
estimated  at  400,000-500,000  t  of  oil  equivalent,  which  means 
that  the  produced  energy  covers  1 .5-2%  of  the  total  energy  needs 
of  the  country  [22]. 

This  contribution  is  not  considered  to  be  small  or  negligible 
nationally,  since  it  is  a  subside  for  imported  energy  worth  millions  of 
Euros;  on  a  regional  and  local  scale,  the  impact  is  much  greater  and 
supports  the  overall  effort  of  decentralized  growth. 

The  apparent  consumption  of  woodfuels  in  all  periods  of  Greek 
forestry  has  been  covered  almost  entirely  by  the  domestic 
production.  The  imports  of  woodfuels,  particularly  up  to  1960, 
were  minimal,  and  limited  mainly  to  the  import  of  coal,  especially 
from  the  neighbouring  Balkan  countries.  Exports  were  also  mini¬ 
mal  [26].  In  1922,  the  apparent  consumption  and  domestic 
production  amounted  to  5.0  million  cubic  meters,  while  in  2005 
the  domestic  production  amounted  to  approximately  1.1  million 
cubic  meters,  and  the  apparent  consumption  to  about  1.3  million 
cubic  meters,  presenting  thus  a  continuously  decreasing  trend. 
In  the  past  few  years,  a  reduction  in  the  amount  of  produced 
fuelwood  has  been  observed  in  Greece  [25].  The  consumption  of 
fuelwood  is  covered  almost  entirely  by  the  domestic  production, 
which  cannot  increase  without  a  simultaneous  reduction  in  the 
produced  volume  of  the  more  valuable  industrial  wood. 

In  the  past,  a  large  demand  for  fuelwood  existed.  However,  the 
said  demand  gradually  decreased  in  rural  areas  and  its  use  in 
urban  housing  was  very  limited  [27].  More  specifically,  during  the 
period  1960-1970,  a  significant  reduction  in  demand  for  fuel- 
wood  was  observed,  since  it  was  replaced  by  other  modern 
heating  materials  (i.e.  oil,  electricity)  [28].  After  the  oil  crisis  of 
1973  and  the  rise  in  liquid  fuel  pricing,  a  relative  shift  in  the 
demand  for  fuelwood  as  a  means  of  heating  was  observed  in 
the  rural  provinces  of  Greece.  In  general,  the  reduced  demand 
for  timber,  as  a  raw  material  for  heating,  had  resulted  in  a  crisis 
concerning  the  disposal  of  fuelwood  and  in  the  effort  to  exploit  it 
for  other  uses  [28]. 

In  mountainous  regions,  the  demand  for  fuelwood  is  rather 
constant  and  not  income-related,  since  heating  is  substantially 
linked  to  the  citizens’  living  conditions. 


3.  Measuring  environmental  attitudes 

Environmental  attitudes  (EA)  are  a  crucial  construct  in  envir¬ 
onmental  literature  and  an  exceptionally  large  number  of  EA 
measures  have  been  presented  in  the  relevant  literature  [29].  EA 
have  a  significant  influence  on  public  policies.  Each  community 
may  have  different  characteristics  that  should  be  taken  into 
consideration  during  the  planning  and  application  of  public  policies, 
concerning  the  production  and  consumption  of  fuelwood  in 
Greece.  Consequently,  it  is  essential  to  be  able  to  measure  the 
environmental  attitudes  of  a  community.  Previous  studies  have 
shown  that  environmental  responsibility  and  the  concern  for 
energy  sources  can  be  directly  or  indirectly  linked  with  our  daily 
energy-based  actions  [30], 

Certain  studies  have  highlighted  the  importance  of  investigat¬ 
ing  preferences  regarding  total  energy  consumption,  while  others 
[31-34]  have  investigated  norm-motivated  behaviour  for  switch¬ 
ing  to  green  electricity,  and  [35]  the  psychological  determinants 
of  attitude  toward  willingness  to  pay  for  green  electricity. 

Another  study  [36]  has  shown  that  a  generalised  ecologically- 
minded  behaviour  is  to  a  large  extent  determined  by  peoples’ 
environmental  knowledge  and  environmental  values.  The  above- 
mentioned  studies  provide  evidence  that  pro-environmental 
behaviour  is  associated  with  concerns  about  the  environment 
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and  the  community,  as  well  as  opportunities  to  conduct  pro-environ¬ 
mental  activities. 

The  conservation  of  the  environment  has  been  a  major 
challenge,  especially  in  the  last  few  years.  Environmental  pro¬ 
blems  may  vary  in  scale  and  diversity.  Forest  protection  is  one  of 
the  basic  priorities  that  exist.  Forests  serve  multiple  and  inter¬ 
related  social,  economic  and  environmental  functions,  often  at  the 
same  time  and  place  [23]. 

EA  can  be  defined  as  ‘the  collection  of  beliefs  and  behavioral 
intentions  a  person  holds  regarding  environmentally-related 
activities  or  issues’  [37],  Many  studies  have  demonstrated  that 
EA  seem  to  predict  ecological  behavior  [36,38]. 

There  are  several  scales  measuring  EA  in  the  literature,  but  no 
globally-accepted  standard  measure.  In  general,  the  techniques  of 
attitude  measurement  can  be  broadly  organized  into  different 
self-report  methods  and  implicit  measurement  techniques. 

Broadly  speaking,  there  seem  to  be  two  main  approaches  to 
the  dimensionality  of  EA.  One  approach  sees  EA  as  a  uni-dimen- 
sional,  bipolar  construct.  According  to  this  traditional  approach, 
EA  are  seen  to  range  from  ‘unconcerned  about  the  environment’ 
at  the  low  end  to  ‘concerned  about  the  environment’  at  the  high 
end  [39-41].  Proponents  of  this  approach  have  measured  EA 
using  the  New  Environmental  Paradigm  (NEP)  scale  [42,43]. 

A  second  approach  views  EA  as  a  multidimensional  construct 
related  to  value-based  orientations.  The  value-based  orientations 
can  have  either  two  or  three  dimensions.  In  the  two-dimensional 
tradition,  EA  are  classified  as  rooted  in  either  a  concern  for  all  living 
things  (ecocentric  concern)  or  in  a  concern  for  humans  (anthropo¬ 
centric  concern).  These  two  dimensions  of  concern  are  typically 
measured  using  Thompson  and  Barton’s  [44]  scales.  The  three- 
dimensional  tradition  is  based  on  Stern  and  Dietz’s  [45]  theory  of 
the  value  basis  of  environmental  concern.  In  this  theoiy,  Schwartz’s 
[46]  norm-activation  model  of  altruism  is  expanded,  and  a  tripartite 
classification  of  value  orientations  towards  environmental  concern 
is  presented. 

To  contribute  to  this  difficult  issue,  an  environmental  attitude 
measurement  will  be  presented  in  the  following  paragraphs, 
indicating  the  variables  selected  and  the  total  measurement 
technique  applied  to  data  concerning  the  Greek  area  of  Larissa. 

As  far  as  we  know,  this  is  a  first  attempt  to  associate  an  overall 
indicator  representing  the  environmental  attitudes  of  citizens 
living  in  a  Greek  rural  area,  with  the  frequency  of  use  of  a 
renewable  energy  source,  such  as  fuelwood,  and  then  investigate 
the  relevant  results.  In  addition,  in  the  final  part  of  the  article, 
an  analysis  of  potential  differences  in  environmental  attitudes 
according  to  socio-demographic  characteristics,  such  as  gender 
and  educational  level,  will  be  presented. 


4.  Study  area  and  research  methodology 

The  research  was  carried  out  in  Larissa  prefecture  (March 
2011)  and,  more  specifically,  in  municipal  districts  with  under 
10,000  residents,  according  to  the  2001  census  of  the  National 
Statistical  Service  of  Greece  [47].  Larissa  prefecture  is  located  in 
Central  Greece  and  is  mainly  a  rural  area  (Map  1). 

Larissa  prefecture  is  the  top  producer  of  cotton  in  Greece  (21%  of 
the  country’s  total  production)  and  wheat  (15%  of  the  total  produc¬ 
tion  of  Greece).  Agriculture  accounts  for  15.5%  of  the  prefecture’s 
GDP,  with  the  services  sector  in  first  place  with  65%  [48]. 

For  the  data  collection,  an  anonymous  questionnaire  was  used. 
The  questionnaire  used  in  the  present  research  mainly  included 
closed-type  questions,  as  well  as  some  open-type  questions,  e.g., 
the  question  on  fuelwood  consumption  and  the  purchase  price  of 
fuelwood,  which  were  addressed  to  fuelwood  users. 


The  research  was  conducted  using  a  structured  questionnaire 
and  the  method  selected  was  face-to-face  interviews.  An  inter¬ 
view  is  the  best  way  of  collecting  statistical  data  and  is  broadly 
used  in  sampling  research  [49].  On  the  first  page  of  the  ques¬ 
tionnaire,  the  main  objective  of  the  study  was  stated,  i.e.,  to 
obtain  information  on  the  use  of  fuelwood  and  attitudes  towards 
fuelwood  use  for  household  purposes. 

The  questionnaire  was  divided  into  four  parts.  The  first  part 
included  questions  about  the  residents’  experiences  and  opinions 
vis-a-vis  different  aspects  of  fuelwood  usage.  More  specifically, 
the  first  part  was  only  aimed  at  users  of  wood  for  heating  and 
cooking,  and  concerned  the  category  of  fuelwood  use  (main,  back¬ 
up  or  for  pleasure)  and  the  main  characteristics  of  its  consump¬ 
tion.  The  second  part  involved  the  whole  sample  (users  and  non¬ 
users)  and  included  questions  on  the  main  heating  sources  used 
by  the  household,  the  characteristics  of  the  household  members 
and  their  residence,  and  any  recent  changes  made  in  the  heating 
sources  used.  Another  section  included  more  general  questions, 
related  to  forest  policies  and  environmental  issues.  The  questionnaire 
examined,  amongst  other  factors,  the  attitudes  of  respondents 
towards  environmental  problems.  Some  of  these  variables  were 
additionally  included  in  the  investigation  of  factors  influencing 
wood  consumption. 

The  last  part  collected  information  on  the  socio-economic 
profile  of  the  members  of  the  household  interviewed,  such  as 
their  age,  educational  level  and  profession.  As  concerns  fuelwood 
in  particular,  the  questionnaire  included  two  questions,  one  about 
whether  or  not  the  respondents  used  fuelwood  in  the  first  place, 
and  another  question  that  was  addressed  to  those  who  gave  a 
positive  answer  to  the  first  question,  and  asked  them  to  state 
their  annual  fuelwood  consumption. 

4.3.  Sampling — Statistical  methodology 

The  probability  sampling  technique  selected  was  simple  ran¬ 
dom  sampling  (SRS)  that  allows  one  to  design,  in  a  simple 
manner,  valid  conclusions  about  the  entire  population,  based  on 
the  sample  [50-53], 

The  target  population  involved  the  total  number  of  households  in 
Larissa  prefecture  (municipal  districts  with  under  10,000  residents). 
The  sampling  frame  used  involved  lists  of  household  electricity 
consumers.  This  procedure  was  considered  the  most  appropriate 
choice,  since  electricity  is  used  by  almost  100%  of  households  in 
the  prefecture.  Tables  of  random  digits  were  subsequently  uti¬ 
lized  in  order  to  select  the  households  for  the  sample  (full  name 
and  address),  where  personal  interviews  with  one  -  randomly 
selected  -  adult  member  of  the  household  were  conducted.  In 
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cases  where  the  questionnaires  were  not  answered  (e.g.  respon¬ 
dents  were  not  found  or  refused  to  answer),  two  more  attempts 
were  made  to  obtain  their  opinion.  When  this  was 
not  possible,  we  used  the  same  procedure  from  the  beginning  to 
select  new  sampling  units. 

The  selection  process  for  the  respondents  (from  a  household 
chosen  at  random)  was  organized  so  that  the  same  household 
member  would  not  always  be  chosen  (i.e.  the  head  of  the  house¬ 
hold,  a  spouse,  etc.)  [53-55], 

For  the  sample  size  selection,  the  following  SRS  formula  was 
used: 

t2p(1-p) 

e2 

where  p  =  i(p,)/n  denotes  the  estimate  of  the  population 

proportion  that  share  a  certain  characteristic  regarding  one  of  the 
(categorical)  variables  in  the  survey,  and  e  is  the  proportion  of 
error  we  are  prepared  to  accept  between  the  sampling  proportion 
and  the  unknown  proportion  of  the  population  (we  accept  that 
e=5%). 

The  questionnaire  was  initially  piloted  using  a  pre-sample  of 
50  households,  in  order  to  estimate  the  variable  with  the  greatest 
variance  under  the  pre-defined  selected  error,  while  the  rest  are 
estimated  with  a  greater  accuracy  than  was  initially  defined. 

According  to  the  pilot  survey,  the  highest  proportion  value 
is  p=0.49  «:  0.50,  and  the  required  total  sample  size  n  is  thus 
determined  by: 

e2  0.052 

The  present  analysis  is  therefore  based  on  a  survey  of  385 
households  (respondents)  as  selected  in  our  sample.1 

The  statistical  and  econometric  analyses  were  carried  out  with 
the  help  of  the  package  SPSS  15.0  [57].  Apart  from  the  descriptive 
analysis  of  individual  items  from  the  questionnaire  and  statistical 
tests,  such  as  one-way  analysis  of  variance,  a  CFA  analysis  of  the 
questionnaire’s  qualitative  variables  was  carried  out  with  the  use 
of  LISREL  8.8  software  [58],  in  an  attempt  to  estimate  individual 
environmental  attitudes. 


5.  Analysis 

5.3.  Descriptive  analysis  of  the  data 

Of  the  respondents,  64.7%  (249  respondents)  are  users  (con¬ 
sumers)  of  fuelwood.  The  vast  majority  of  wood  users  in  the 
prefecture  of  Larissa  declare  that  they  easily  find  the  fuelwood 
they  require  on  the  local  market  (234  or  96.7%). 

As  concerns  socio-economic  information,  59.7%  of  the  respon¬ 
dents  were  males,  while  most  of  the  respondents  were  aged 
between  51  and  60  years  old  (123  or  31.9%)  (Table  1).  The 
interviewees  had  to  choose  the  annual  income  bracket  to  which 
they  belonged  (up  to  €10,000;  from  €10,001  to  €20,000;  from 
€20,001  to  €30,000;  and  over  €30,000).  The  professions  of  the 
household  members  were  the  following:  farmer,  employee, 
housewife,  freelancer  and  unemployed.  Almost  half  were  of  a 
middle  educational  level  (54.3%).  The  appendix  provides  a 


1  By  using  the  continuous  variable  with  the  greatest  variance  in  our  study 
(size  of  residence  in  m2)  with  a  sample  average  of  75.45  and  a  corresponding 
standard  deviation  of  15.037,  and  by  using  the  formula  for  sample  size  selection 
for  continuous  variables  given  by  n  =  t2s2/e2,  we  are  led  to  a  minimum  sample 
size  of  231,  which  is  well  below  the  chosen  sample  size  based  on  the  categorical 
variables  in  our  study.  [56], 


Table  1 

Socio-demographic  characteristics  of  respondents. 


Frequency 

Percentage 

Gender 

Male 

155 

40.3 

Female 

230 

59.7 

Total 

385 

100.0 

Age  of  household  member 

<30 

59 

15.3 

31-40 

101 

26.2 

41-50 

102 

26.5 

51-60 

123 

31.9 

Total 

385 

100.0 

Level  of  education 

Lower 

109 

28.3 

Middle 

209 

54.3 

Upper 

67 

17.4 

Total 

385 

100.0 

Household  income 

€<10,000 

179 

46.5 

€10,001 -€20,000 

175 

45.5 

€20,001 -€30,000 

31 

8.1 

Total 

385 

100.0 

Profession  of  household  member 

Farmer 

77 

20.0 

Housewife 

154 

40.0 

Employee 

93 

24.2 

Freelancer 

39 

10.1 

Student 

14 

3.6 

Unemployed 

8 

2.1 

Total 

385 

100.0 

summary  of  all  the  socio-economic  variables  used,  along  with 
their  definition,  as  well  as  other  variables  used  in  the  relevant 
analysis. 

The  average  annual  quantity  of  fuelwood  used  came  to  6.78  t2 
(median  consumption:  8  t/year),  for  those  consuming  wood.  The 
average  consumption  amounted  to  4.87  t/year  for  households 
using  wood  as  a  source  of  heating  (for  households  using  wood 
for  both  heating  and  cooking,  it  was  8.86  t/year).  As  concerns  the 
reasons  for  using  wood  for  household  purposes,  those  who  use 
fuelwood,  said  that  they  use  it  mainly  because  it  is  less  expensive 
than  oil  (‘agree’  or  ‘fully  agree’,  71.5%).  Other  reasons  mentioned, 
were  that  it  is  less  expensive  than  other  energy  sources  in  general 
(‘agree’  or  ‘fully  agree’,  58.7%).  The  least  common  reasons  for 
using  fuelwood  were  the  ease  of  obtaining  fuelwood  (‘agree’  or 
'fully  agree’,  12.8%),  and  environmental  reasons  (16.1%). 

The  average  price  per  ton  for  the  sample  consuming  wood 
came  to  €110.68  (min=€108,  max=€112),  representing  an  aver¬ 
age  annual  budget  of  €750.41  per  household.  Between  the  various 
professions  and  socio-professional  categories  (of  the  head  of  the 
household),  fuelwood  use  varied  little  on  initial  analysis.  It  should 
be  noted,  however,  that  wood  was  widely  used  by  housewives 
and  employees  and  least  used  by  students. 

Additionally,  it  was  observed  that  central  heating  with  the  use 
of  an  oil  boiler  was  the  most  widely-used  source  of  heating  (190 
respondents  or  49.4%),  followed  by  central  heating  with  the  use  of 
wood  stoves  (165  or  42.9%)  or  a  fireplace  (62  or  16.1%). 

Among  the  households  in  the  sample,  64.7%  use  fuelwood  as  a 
source  of  heating  (and  for  cooking),  followed  by  electricity  (54%), 
and  to  a  lesser  extent,  fuel  oil  (49.4%)  and  liquid  gas  (29.9%). 


2  However,  the  actual  fuelwood  consumption  (i.e.  consumption  calculated  by 
considering  both  users  and  non-users)  varies  from  0  to  11 1  (average  consumption 
was  4.34  t/year,  s.d. =4.078). 
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5.2.  A  CFA  model  to  examine  the  association  between  environmental 
attitudes  and  fuelwood  use 

CFA  is  applied  when  attempting  to  explicitly  test  an  already 
stated  hypothesis;  it  provides  the  opportunity  to  test  hypotheses 
about  a  specific  factor  structure  imposed  a  priori.  CFA  is  a 
technique,  which  may  be  used  for  the  measurement  of  environ¬ 
mental  attitudes  [59-61]  or  environmental  concerns  [62,63]. 

In  order  to  proceed  with  the  investigation  of  measurable  dimen¬ 
sions  of  environmental  attitudes  in  more  detail,  and  to  capture 
spatial  variations  of  crucial  features  of  the  environmental  attitudes 
within  Greece,  an  environmental  attitude  score  index  was  created 
for  the  fuelwood  users  and  non-users  included  in  our  study,  by 
utilizing  a  second-order  confirmatory  factor  analysis  model. 

In  general,  a  typical  CFA  model  can  be  expressed  as 

x  =  A^+8 

where  x  denotes  the  (p  x  1 )  vector  of  the  observed  variables,  £  are  the 
m  (unknown)  factors,  A  is  the  (p  x  m)  matrix  of  the  unknown  factor 
loadings  to  be  estimated,  connecting  h,  to  the  the  x,jS,  and  5  is  the 
(p  x  1 )  vector  of  measurement  errors  (i.e.  the  part  of  x  that  cannot  be 
accounted  for  by  the  underlying  factors  ij).  It  is  further  assumed  that 
the  error  terms  6  and  the  common  factors  £.  have  a  zero  mean  and 
that  the  common  and  unique  factors  are  uncorrelated. 

Then,  the  variance-covariance  matrix  of  the  data  denoted  by  E 
is  given  by: 

E  =  AtDA'  +  Q, 

where  <l>  denotes  the  variance-covariance  matrix  of  'C,  and  0 
denotes  the  variance-covariance  matrix  of  the  measurement 
errors.  The  aim  is  to  estimate  the  unknown  elements  of  A,  <I> 
and  0. 

Such  models  are  usually  fit  by  maximum  likelihood,  however 
for  non-normally  distributed  data,  for  instance  data  measured  on 
an  ordinal  scale,  the  preferred  method  is  the  method  of  weighted 
least  squares. 

5.3.  Variables  included  in  the  measurement  and  confirmatory  factor 
analysis 

The  dimensionality  of  environmental  attitudes  remains  an 
unresolved  theoretical  and  empirical  issue.  The  present  research 
addressed  this  issue  by  constructing  and  testing  a  model  in  order 
to  estimate  individual  environmental  attitudes  for  the  prefecture 
of  Larissa.  To  this  end,  CFA  was  used,  which  permits  the  testing  of 
hypotheses  with  a  specific  factor  structure. 

In  particular,  nine  observed  variables  were  selected  -  all  of 
them  measured  on  an  ordinal  scale  -  which  were  subsequently 
included  in  three  factors.  These  variables  relate  to  modern  environ¬ 
mental  problems,  the  benefits  provided  by  forests  and  the  measures 
for  the  establishment  of  new  forests. 

More  specifically,  until  fairly  recently,  the  main  priority  of 
forest  policies  on  an  international  level  was  the  exploitation  and 
valorization  of  the  forests’  productive  resources,  and  the  imple¬ 
mentation  of  effective  forest  management  practices.  Nevertheless, 
various  negative  developments,  such  as  the  extensive  deforesta¬ 
tion  and  its  grave  impact  on  the  environment  (destruction 
of  biodiversity,  climate  change,  protection  of  the  soil  and  water 
resources),  have  contributed  towards  a  gradual  shift  in  the  emphasis 
of  forest  policies,  towards  promoting  the  multi-functional  role  of 
forests  (social,  productive,  cultural,  environmental)  [23,53]. 

In  recent  decades,  the  continuous  changes  taking  place  in  rural 
areas  have  also  resulted  in  transforming  the  role  played  by 
forestry.  In  the  past,  forestry  paid  attention  to  those  functions  of 
the  forest  that  were  related  to  primary  production  (mainly  wood 
and  resin  production),  in  order  to  strengthen  the  economy  of  rural 


areas,  provide  employment  and  an  income  for  the  local  popula¬ 
tion,  and  ensure  the  provision  of  raw  materials.  At  present, 
forestry  mainly  focuses  on  maintaining  the  ecological  balance  of 
forests  and  forested  areas,  and  on  enhancing  those  environmental 
benefits  that  upgrade  the  quality  of  life  of  the  ever-increasing 
urban  population  [23,53]. 

Forest  policy  is  considered  by  many  to  be  a  major  part  of  the 
European  Union  rural  development  policy  [64].  The  importance  of 
forestry,  and  its  contribution  to  the  diversification  and  integrated 
development  of  the  countryside  is  underlined  both  on  a  European 
Union  and  on  a  member-state  level,  through  actions  related  to 
the  protection  and  growth  of  existing  forests,  and  also  through 
the  establishment  of  forest  plantations  in  forest  and  agricultural 
areas.  In  addition,  special  attention  should  also  be  paid  to  the 
improved  management  of  existing  forests,  so  that  they  may 
contribute  to  conserving  the  financial  viability,  social  attractive¬ 
ness  and  ecological  integrity  of  rural  areas  [23,53].  Furthermore, 
the  overall  objective  of  the  EU  action  plan  for  forests  (2007-201 1 ) 
is  to  support  and  expand  the  sustainable  management  of  forests 
and  their  multi-functional  role. 

The  specific  items  comprising  the  questionnaire  were  selected 
in  order  to  assess  three  primary  environmental-attitude  factors. 
These  three  factors  were: 

(a)  The  first  factor  [ENV_KNWL]  measured  knowledge  of  environ¬ 
mental  problems  and  consisted  of  four  variables  measuring 
the  participants’  awareness  of  four  major  environmental 
problems,  such  as:  ‘Destruction  of  tropical  forests’,  ‘Green¬ 
house  effect’,  ‘Carbon  dioxide  emissions’,  and  ‘Drought’.  Com¬ 
ponents  of  recognition  of  environmental  problems  are  often 
included  in  similar  measurement  models  of  environmental 
attitudes  [59]. 

(b)  The  second  factor  [BNF_FRST]  dealt  with  possible  benefits  from 
forests  for  the  environment.  For  the  measurement  of  this  factor, 
three  variables  were  included.  The  selected  questions  con¬ 
cerning  the  priority  that  should  be  given  in  future  to  each 
potential  benefit  from  the  forests  found  near  the  prefecture  of 
Larissa  included:  ‘Protection  of  the  environment’,  ‘Creation  of 
an  attractive  and  beautiful  landscape’  and  ‘Protection  of  air, 
soil  and  water’. 

(c)  A  final  factor  [EST_FRST]  created  was  measures  for  the  estab¬ 
lishment  of  new  forests,  indicating  the  environment-friendly 
solutions  proposed  by  the  respondents  towards  the  establish¬ 
ment  of  new  forests  in  the  area,  or  the  re-creation  of  old 
deforested  forests.  Two  variables  were  included,  namely: 
‘Marginal  agricultural  land  could  be  planted  with  forest  trees’ 
and  ‘Deforested  mountain  land  could  be  afforested’.  Attitudes 
towards  environmental/ecological  commitments,  such  as  the 
conservation  of  the  natural  environment,  are  often  included 
in  items  aiming  to  ‘assess’  environmental  behaviour  [60]. 

Table  2  presents  the  observed  items  used  in  the  CFA,  as  well  as 
the  latent  factors  used  for  the  establishment  of  the  measurement 
index  of  pro-environmental  attitudes. 

5.4.  Results  of  the  CFA 

In  order  to  confirm  the  suitability  of  implementing  CFA  on  the 
specific  data  and  items  selected,  the  Keiser-Meyer-Olkin  (KMO) 
measure  of  model  adequacy  was  used,  which  gave  the  acceptable 
value  of  0.56.  The  estimation  of  the  CFA  model  was  performed 
with  the  LISREL  8.80  software  [48].  The  CFA  indicated  that  the 
second-order  factor  model  tested,  was  a  good  fit  to  the  nine 
observed  variables.  More  specifically,  the  three  first-order  factors 
associated  with  the  manifest  variables  are  in  turn  associated  with 
a  single  second-order  factor,  the  ‘PRO-ENV_ATTD’. 
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Table  2 

Variables  and  latent  factors  included  in  the  CFA  model. 


Factor 


Question 


Environmental  knowledge  [ENV_KNWL] 


Possible  benefits  from  forests  for  the 
environment  [BNF_FRST] 


Measures  for  the  establishment  of  new 
forests[EST_FRST] 


The  major  global  environmental  problems  are:  Carbon  dioxide  emissions  (CDE) 

The  major  global  environmental  problems  are:  Greenhouse  effect  (GREEN) 

The  major  global  environmental  problems  are:  Destruction  of  tropical  forests  (DTF) 

The  major  global  environmental  problems  are:  Drought  (DR) 

Priority  that  should  be  given  in  future  to  each  of  the  potential  benefits  from  forests  found  near  you:  Protection  of  the 
environment  (ENV_PRT) 

Priority  that  should  be  given  in  future  to  each  of  the  potential  benefits  from  forests  found  near  you:  Create  attractive 
and  beautiful  landscape  (CRT_ATTR_LND) 

Priority  that  should  be  given  in  future  to  each  of  the  potential  benefits  from  forests  found  near  you:  Protection  of  air, 
soil  and  water  (AGW_PRT) 

Measures  for  the  establishment  of  new  forests  in  your  area:  Marginal  agricultural  land  could  be  planted  with  forest 
trees  (PFT) 

Measures  for  the  establishment  of  new  forests  in  your  area:  Deforested  mountain  land  could  be  afforested  (DLA) 


Fig.  1.  Path  diagram  of  the  second-order  factor  model. 


The  estimated  CFA  model  is  displayed  via  the  path  diagram  of 
Fig.  1.  We  chose  to  obtain  the  model  estimates  by  implementing 
the  weighted  least  squares  estimation  methodology,  suitable  for 
the  analysis  of  ordinal  data  via  CFA.  Most  factor  loadings  (which 
essentially  represent  correlations  between  observed  variables  and 
first-order  factors  and  between  first-order  factors  and  ‘pro-envir¬ 
onmental  attitude’  factor)  are  significant  at  a  5%  significance  level. 
Accordingly,  all  three  first-order  factors  are  related  to  the  second- 
order  factor,  while  not  all  factors  are  equally  related  to  the  ‘pro- 
environmental’  factor,  as  one  observes  from  the  path  diagram. 

In  order  to  test  the  validity  of  the  proposed  model,  various  fit 
statistics  were  used  [65],  available  through  the  L1SREL  software. 


As  presented  in  Table  3,  almost  all  indicators  for  testing  a  ‘good’ 
model  fit  fall  within  the  accepted  boundaries. 

It  is  not  uncommon  to  estimate  individual  factor  scores  [66] 
in  order  to  utilize  them  for  subsequent  statistical  analysis.  For 
instance,  predicted  factor  scores  may  be  used  as  variables  in 
ANOVA  and  OLS  regression  (as  dependent  or  explanatory  vari¬ 
ables)  (e.g.  [67])  or  as  input  data  for  cluster  [68]  and  discriminant 
analysis  [69]). 

Factor  score  indeterminacy  can  be  significantly  reduced,  if 
observed  variables  exceed  strong  relationships  with  the  latent 
factors.  The  CFA  model  presented  in  this  study  fulfils  the  require¬ 
ment  of  significant  associations  between  observed  and  latent 
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Table  3 

Model  fit  statistics. 


Goodness  of  fit  indices  Index  value  for  the  Accepted  boundaries 

second-order  factor  for  close  fit 
model 


RMSEA 

0.098 

0.00-0.06 

GFI 

0.98 

>0.90 

AGFI 

0.96 

>0.90 

NNFI 

0.99 

>0.90 

NFI 

0.99 

>0.90 

CFI 

0.99 

>0.90 

Table  4 

Pro-environmental  scores  and 

use  of  fuelwood. 

Fuelwood  use 

Average 

pro-EA 

score 

Std. 

error 

95%  confidence 
interval  of  the 
difference 

p-value 

Lower  Upper 
bound  bound 

Users  (Consumers) 
non-users  (non 
consumers) 

2.93 

2.94 

0.016 

0.2 

-0.05  0.056 

0.91 

Table  5 

Pro-environmental  scores  and  gender. 

Gender  Average 

pro-EA  score 

Std.  error 

95%  confidence  interval  of  the 
difference 

p-value 

Lower  bound  Upper  bound 

Male  2.927 

Female  2.946 

0.023 

0.015 

-0.07 

0.033 

0.483 

variables  (with  only  a  few  exceptions),  urging  us  to  carry  on  with 
the  estimation  of  factor  scores  and  their  use  for  subsequent 
analysis.  We  use  LISREL  to  derive  factor  scores  [70]  of  the 
second-order  CFA  model,  containing  data  on  the  nine  observed 
variables  that  are  used  as  indicators  of  the  three  first-order  latent 
variables,  that  in  turn  are  used  as  indicators  of  the  ‘pro-environ¬ 
mental  attitudes’  factor.  Once  individual  score  estimates  for  the 
sample  are  obtained,  we  first  test  for  differences  between  users 
and  non-users  of  fuelwood.  The  results  of  the  independent- 
samples  t-test  showed  that  there  are  no  statistically  significant 
differences  regarding  the  ‘pro-environmental'  attitudes  of  users 
and  non-users  (Table  4). 


5.5.  Differences  in  gender,  age  and  educational  level  with  regard  to 
the  use  of  fuelwood 

In  the  current  section,  an  investigation  into  the  possible 
influence  of  basic  social  characteristics  on  the  individual  mea¬ 
surement  of  pro-environmental  attitudes  is  attempted.  For  this 
purpose,  the  independent  samples  t-test  for  equality  of  means 
and  one-way  analysis  of  variance  (ANOVA)  are  utilized,  using 
factor  score  estimates  as  the  dependent  variable  and  variables  of 
social  characteristics  as  explanatory  variables. 

Differences  related  to  gender  were  first  explored.  The  results 
showed  that  the  average  ‘pro-environmental’  score  is  not  sig¬ 
nificantly  statistically  different  (p-value = 0.483  >  0.05)  between 
male  individuals  (2.927)  and  females  (2.946)  (Table  5),  i.e.  in  the 
current  study  there  were  no  significant  gender  differences  found 
in  pro-environmental  attitudes,  despite  the  fact  that  other  rele¬ 
vant  studies  have  reported  such  differences  [71,72]. 


In  addition,  through  the  one-way  analysis  of  variance,  significant 
differences  between  the  average  scores  of  respondents  with  differ¬ 
ent  educational  levels  were  observed.  More  specifically,  the  one-way 
analysis  of  variance  F-test  rejected  the  null  hypothesis  of  no  differ¬ 
ences  in  the  average  pro-environmental  scores  between  people  with 
varying  educational  levels  (F=  53.96,  p-value  <  0.001 ).  As  indicated  in 
Table  6,  the  upper  and  lower  levels  of  education  are  statistically 
significantly  related  with  higher  levels  of  pro-environmental  atti¬ 
tudes.  On  the  other  hand,  respondents  with  a  mid-level  education 
presented  the  lowest  pro-environmental  scores. 

Finally,  regarding  the  age  of  the  respondents,  there  were  also 
statistically  significant  differences  between  the  average  scores  of 
the  respondents  belonging  to  the  various  age  categories.  More 
specifically,  Table  7  clearly  shows  that  the  average  scores  for  the 
age  category  ‘41-50’  differ  statistically  significantly  when  com¬ 
pared  to  the  scores  of  the  younger  (  <  30)  and  older  respondents 
(51-60  y.o.).  The  highest  stocks  of  pro-environmental  attitudes 
are  attributed  to  the  younger  and  older  respondents  (average 
score=2.962  and  3.013,  respectively). 

To  get  further  insight  into  the  associations  between  the 
various  socio-demographic  factors  and  the  use  of  fuelwood,  based 
on  the  pro-environmental  scores,  we  then  used  two-way  analysis 
of  variance  models.  First  of  all,  a  two-way  ANOVA  model,  with  the 
factor  scores  as  the  dependent  variable  and  the  variables  ‘use  of 
fuelwood’  and  ‘gender’  as  fixed-effects  factors,  was  fitted  to  the 
data.  The  results  of  the  analysis  are  shown  in  Tables  8  and  9. 

The  results  reveal  that  there  are  significant  differences  between 
fuelwood  users  and  non-fuelwood  users  and  their  environmental 
attitudes,  with  regard  to  gender.  More  specifically,  the  results  of 
the  two-way  ANOVA  show  that  when  considering  simultaneously 
the  effects  of  gender,  the  use  of  fuelwood  and  their  interaction, 


Table  6 

Pro-environmental  scores  for  the  various  levels  of  education 
(Scheffe’s  multiple  comparison  t-test). 


Level  of  education 

N 

Subset  for  alpha =.05 

1  2 

Middle 

209 

2.830 

Lower 

109 

3.081 

Upper 

67 

3.046 

Table  7 

Pro-environmental  scores  for  the  various  age  groups  (Scheffe’s 
multiple  comparison  t-test). 


Age 

N 

Subset  for  alpha  = 

:  .05 

1 

2 

41-50 

102 

2.836 

31-40 

101 

2.936 

2.936 

51-60 

123 

3.013 

<30 

59 

2.962 

Table  8 

Pro-environmental  scores  for  the  various  levels  of  fuelwood  use  and  gender. 


Fuelwood  use 

Gender 

Mean 

Std.  Deviation 

N 

Users  (Consumers) 

Male 

2.839 

0.242 

111 

Female 

3.016 

0.254 

138 

Non-users  (non  consumers) 

Male 

3.149 

0.263 

44 

Female 

2.841 

0.143 

92 

Total 

2.938 

0.255 

385 

628 
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Table  9 

Results  of  two-way  ANOVA  for  mean  Pro-environmental  scores  with  reference  to 
fuelwood  use  and  gender. 


Source  of  variation 

F-value 

p-Value 

Gender 

6.822 

0.009 

Fuelwood  use 

6.585 

0.011 

Interaction  (gender  x  use) 

89.228 

<  0.001 

Dependent  variable: pro-environmental  scores  l?2  =  0.994  (adjusted  R2 

=  0.994). 

Table  10 

Pro-environmental  scores  for  the  various  levels  of  fuelwood  use  and  educational 
level. 

Fuel  wood  use 

Level  of 
Education 

Mean 

Std.  deviation 

N 

Users  (consumers) 

Lower 

3.051 

0.254 

86 

Middle 

2.787 

0.197 

117 

Upper 

3.105 

0.221 

46 

Non-users  (non  consumers) 

Lower 

3.194 

0.295 

23 

Middle 

2.883 

0.173 

92 

Upper 

2.916 

0.246 

21 

Total 

2.938 

0.255 

385 

Table  11 

Results  of  two-way  ANOVA  for  mean  pro-environmental  scores  with  reference  to 
fuelwood  use  and  educational  level. 


Source  of  variation 

F-value 

p-value 

Educational  level 

51.581 

<  0.001 

Fuelwood  use 

0.339 

0.56 

Interaction  (educational  level  x  use) 

11.33 

<  0.001 

Dependent  variable:  pro-environmental  scores  R2= 0.995  (adjusted  R2=0.995). 


Table  12 

Pro-environmental  Scores  for  the  various  levels  of  fuelwood  use  and  age. 


Fuel  wood  use 

Age 

Mean 

Std.  deviation 

N 

Users  (Consumers) 

<30 

3.129 

0.240 

23 

31-40 

2.915 

0.236 

70 

41-50 

2.813 

0.092 

63 

51-60 

2.991 

0.321 

93 

Non-users  (non  consumers) 

<30 

2.857 

0.207 

36 

31-40 

2.985 

0.192 

31 

41-50 

2.875 

0.195 

39 

51-60 

3.080 

0.296 

30 

Total 

2.938 

0.255 

385 

we  observe  a  significant  difference  between  male  and  female 
respondents  (F=6.822,  p-value = 0.009  <  0.05),  and  users  and 
non-users  (F=  6.585,  p-value  =  0.011  <  0.05).  The  results  also 
indicate  that  there  is  a  significant  difference  between  male  and 
female  respondents  with  regard  to  the  household  use  of  fuelwood 
for  various  purposes  (F=  89.228,  p-value  <  0.001 ).  Male  non-users 
have  a  better  attitude  towards  their  environment  (average 
score=3.149),  followed  by  the  female  users  of  fuelwood  (average 
score=3.016). 

Next,  we  performed  a  comparison  of  environmental  attitudes 
of  users  and  non-users  of  fuelwood  with  respect  to  their  educa¬ 
tional  level.  Tables  10  and  11  indicate  that  there  is  a  significant 
difference  in  pro-environmental  scores  between  users  and  non¬ 
users  of  different  educational  levels  (F=  11.33,  p-value  <0.001). 
Non-users  of  a  lower  educational  level  (average  score=3.194), 
followed  by  users  of  an  upper  educational  level  (average  score= 


Table  13 

Results  of  two-way  ANOVA  for  mean  Pro-environmental  Scores  with  reference  to 
fuelwood  use  and  age. 


Source  of  variation 

F-value 

p-Value 

Age 

10.758 

<  0.001 

Fuelwood  use 

0.222 

0.638 

Interaction  (age  x  use) 

8.083 

<  0.001 

Dependent  variable:  pro-environmental  scores  R2=0.994  (adjusted  R2 =0.993). 


3.105)  and  users  of  a  lower  educational  level  (average  score= 
3.051)  exceed  the  highest  levels  of  pro-environmental  attitudes. 

Finally,  the  statistical  results  from  Tables  12  and  13  indicate 
that  there  is  no  significant  difference  in  the  environmental 
attitudes  of  fuelwood  users  and  non-fuelwood  users.  The  results 
of  the  interaction  effects  however,  between  the  age  of  the 
respondents  and  the  use  of  fuelwood  are  significant,  at  a  1%  level 
of  significance  (F=  8.083,  p-value  <  0.001 ).  Younger  users  of  fuel- 
wood  (  <30  y.o.)  and  older  non-users  (51  to  60  y.o.)  are  those 
with  the  highest  levels  of  pro-environmental  attitudes  (average 
scores:  3.129  and  3.08  respectively). 


6.  Conclusions 

The  nature  and  dimensions  of  the  current  ecological  crisis 
render  essential  great  changes  in  the  attitude  and,  even  more 
importantly,  the  behaviour  of  citizens.  Presently,  the  deadline  for 
achieving  the  objectives  of  the  environmental  policy  is  particu¬ 
larly  demanding.  More  than  ever  before,  interventions  are 
required  at  all  levels  which  need  to  be  direct  and  particularly 
effective,  given  the  intense  pressure  exercised  by  the  dynamic 
nature  of  various  environmental  concerns. 

As  regards  forests,  their  basic  use  involves  the  production  of 
raw  materials,  the  application  of  energy-saving  measures  and 
their  use  in  relation  to  socio-political  requirements.  Even  today,  a 
large  percentage  of  the  population  in  the  third  world  is  wholly 
dependent  on  wood,  both  for  heating  and  for  cooking  food. 

The  objective  of  the  current  study  was  twofold:  on  the  one 
hand  to  highlight  the  characteristics  of  the  consumption  and  use 
of  fuelwood  in  a  rural  area,  and  on  the  other  hand  to  attempt  an 
investigation  of  the  possible  connection  between  the  use  of  fuel- 
wood  as  a  renewable  source  of  energy  and  pro-environmental 
attitudes. 

The  observation  that  arises  from  the  results  of  the  present 
research  indicates  that  the  respondents  generally  show  a  positive 
attitude  towards  environmental  issues.  It  is  also  indicated  that 
socio-demographic  characteristics,  such  as  age  and  educational 
level,  in  relation  to  behaviour  towards  fuelwood  use,  can  ade¬ 
quately  explain  the  differences  in  pro-environmental  attitudes,  as 
measured  by  our  CFA  model. 

Amongst  other  findings,  it  was  observed  that  there  were 
differences  in  terms  of  the  respondents’  environmental  attitudes 
according  to  their  socio-demographic  characteristics,  such  as 
gender,  age  and  educational  level,  when  accounting  for  fuelwood 
use  behaviour  also.  A  two-way  analysis  of  variance  revealed 
significant  interaction  effects  between  individual  socio-demographic 
characteristics  and  behaviour  towards  fuelwood  use;  for  example, 
within  the  users  group,  the  lower  the  age  of  the  respondent  (  <  30 
y.o.),  the  higher  his/her  pro-environmental  attitude,  and  conver¬ 
sely,  within  the  non-users  group,  the  higher  the  age  of  the 
respondent  51-60  y.o.),  the  higher  their  pro-environmental  atti¬ 
tude.  We  have  also  observed  that  female  users  of  fuelwood  show 
a  more  positive  environmental  attitude  when  compared  to  male 
users,  and  conversely,  male  non-users  present  a  more  positive 
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environmental  attitude  when  compared  to  female  non-users. 
Non-users  of  fuelwood  of  a  lower  educational  level  have  a  more 
pro-environmental  attitude  than  more  educated  non-users,  how¬ 
ever,  when  we  consider  users  of  fuelwood,  of  both  a  lower  and 
upper  educational  level,  we  observe  that  they  are  more  envir¬ 
onmentally  positive  than  the  respondents  with  a  mid-level 
education. 

In  general,  it  was  found  that  there  is  a  pro-environmental 
attitude  among  the  citizens.  They  seem  to  be  concerned  about 
issues  of  environmental  protection  and  the  importance  of  sus¬ 
tainable  development.  Further  awareness-raising  amongst  the 
citizens  on  environmental  issues  is  a  prerequisite  for  the  success¬ 
ful  application  of  policies  and  implementation  programs  aiming 
at  environmental  protection  and  sustainable  development. 

In  conclusion,  the  contribution  of  this  study  is  primarily  focused 
on  investigating  the  crucial  elements  of  fuelwood  use  and  fuelwood 
consumption  in  a  rural  area  of  Greece;  it  also  examines  the  possible 
effects  and  connection  of  pro-environmental  attitudes  -  as  mea¬ 
sured  with  the  use  of  several  pro-environmental  items  -  with  the 
domestic  use  of  fuelwood.  Although  we  consider  the  measurements 
conducted  in  this  study  to  be  satisfactory  vis-a-vis  its  final  objective, 
further  research  and  improvements  can  be  introduced  in  order  to 
further  ameliorate  the  measurement  techniques,  in  an  effort  to 


Table  At 

Variables’  operationalization. 


Individual-level  demographic 
variables 

Values 

Age 

Age  cohorts:  <30  years  old  (1),  31-40 
(2),  41-50  (3),  51-60  (4),  >60  years 
old  (5) 

Gender 

Male  (1),  female  (2) 

Educational  level 

Lower  (1),  middle  (2),  upper  (3) 

Household  income 

1:  <€10,000  2:  €10,001 -€20,000  3: 
€20,001 -€30,000  4:  >€30,000 

Profession 

1:  Farmer,  2:  Housewife,  3:  Employee, 

4:  Freelancer, 5:  Unemployed 

Environmental  information 

variables 

Values 

The  major  global  environmental 

1 :  Carbon  dioxide  emissions 

problems  are 

2:  Greenhouse 

3:  Destruction  of  tropical  forests 

4:  Drought 

Priority  that  should  be  given  in  future 

1 :  Protection  of  the  environment 

to  each  of  the  potential  benefits 

2:  Create  attractive  and  beautiful 

from  forests  found  near  you: 

landscape 

3:  Protection  of  air,  soil  and  water 

Measures  for  the  establishment  of 

1 :  Marginal  agricultural  land  could  be 

new  forests  in  your  area: 

planted  with  forest  trees 

2:  Deforested  mountain  land  could  be 
afforested 

Fuelwood  information  variables 

Values 

Source  of  heating 

1:  Fuelwood 

2:  Oil 

3:  Electricity 

4:  Liquid  gas 

5:  Natural  gas 

Reasons  for  fuelwood  usage 

1:  Less  expensive  than  oil,  2:  Less 
expensive  than 
other  energy  sources 

3:  Ease  in  obtaining  fuelwood 

4:  Environmental  reasons 

5:  Recreational  reasons 

6:  Aesthetic  reasons 

Purchase  price  of  fuelwood 

Continuous 

Fuelwood  consumption  (yearly) 

Continuous 

Fuelwood  use  in  household  for 

1:  Yes 

various  purposes 

2:  No 

generalize  the  findings  of  the  current  study,  which  was  conducted 
only  through  a  particular  dataset. 

Appendix  A 

See  Table  Al. 
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